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0.1 Introduction 



( egi 'lii ;il dynainirs is a relatively recent area (1958- ) of applied algebraic I < >] >• >\> •ij.y l he- 
ory and higher dimensional algebra concerned with svstem dynamics that utilizes concepts 
such as: categories , functors , natural t ransfr >nnat i< >ns . higher dimensional categories and 
supcrcatcaories to study motion and dynamic processes in classical/ quantum systems , as 
well as complex or super-complex systems (biodynamics). 

A type of categorical dynamics was first introduced and studied by William F. Lawverc for 
classical systems. Subsequently, a complex class of categorical, dynamic (ALII) systems 
representing, the categorical dynamics involved in metabolic replication processes in terms 
of categories of sets and ODE's was reported by Robert Rosen in 1970. 

One can represent in square categorical diagrams the emergence of ultra-complex dynamics 
from the super-complex dynamics of human organisms coupled c/asocial interactions in char- 
acteristic patterns represented by Rosetta biogroupoids. together with the complex albeit 
inanimate systems with "chaos'. With the emergence of the ultra-complex svstem of the 
human mind based on the super-complex human organism- there is always an associated 
pri >gn -ssi< 'ii t i iwiui Is higher • limensii .rial algel >ras from the 1- >wi -r dim- -nsi' ins of human neural 
network dynamics and the simple algebra of physical dynamics, as shown in the following, 
essentially non-commntative categorical diagram of dynamic systems and their transforma- 
tions. 



0.2 Basic definitions in categorical dynamics 

Definition 0.1. An liltra-compiex systt m, I >g is defined as an object representation in the 
following non-commutative diagram of dynamic- systems and dynamic- system in« irphisms or 
dynamic transit irrnati* ins: 

[SUPER -COMPLEX] (Higher p ! m ) (jy Cfl = ULTRA - COMPLEX) 

A J I onto 

COM PL EX r 1 ri— [S IMPL E\ 

(Generic Map 1 1 

One notes that the above di:-i^ram is indeed not •natural' (that is. it is not commutative) 
for reasons related to the emergence of the higher dimensions of the super complex (bio- 
logical/organismic) and/or ultra complex (psyc hological/neural network dynamic) lewis in 
comparison with the low dimensions of either simple (physic al/classical) or complex (c haotic) 
dynamic' systems. Moreover, each type of dynamic system shown in the above 1 diagram is in 
its turn represented by a distinct diagram representing its dynamic s in terms of transitions 
occurring in a state space S according to one or several transition func tions or dynamic 
laws, denoted by t) for either classical or chaotic- physic al systems and by a class of transition 



